Hormonal and electrolyte responses during and after open heart surgery.
Maintenance of the balance of electrolytes and hormones within their normal range is necessary for normal myocardial metabolism. Open heart surgery involving cardiopulmonary bypass produces metabolic disturbances which affect normal metabolic homeostasis. Several studies have suggested that pulsatile cardiopulmonary bypass causes less severe metabolic disturbance than non-pulsatile bypass and that non-pulsatile bypass causes hypofunction of the anterior pituitary and adrenal glands. The present study, however, with non-pulsatile flow showed that there was no evidence of hypothalamo-pituitary-adrenal axis hypofunction when the hormonal values of corticotrophin (ACTH), cortisol and cortisone were corrected for the hemodilution involved in cardiac surgery. Electrolytes, particularly calcium, play an important role in myocardial contractility. The levels of ionized calcium are normally controlled by parathyroid hormone (PTH) with a negative feedback of calcium controlling the system. However, this study showed that significant increases in bioactive PTH during cardiopulmonary bypass were not related to the calcium concentration, but appeared to be influenced by low blood pH values and by the degree of hypothermia.